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(54) Navigation device 

(57) The present invention aims to improve the 
mountability of a navigation device, and reduce the cost 
of the device. The navigation device of the invention 
comprises a main processing unit provided with a CPU 
and storage means; a sub-processing unit connected to 
the main processing unit; connection means for con- 
necting the main processing unit and the sub-process- 
ing unit; and a processed part connected to the sub- 



processing unit. In this case, even when the specifica- 
tions of each processed part connected to the sub- 
processing unit are different, by designing and manu- 
facturing the components of the sub-processing unit in 
conformance with each processed part, the main 
processing unit can be designed and manufactured as 
a general-purpose product. Therefore, not only the 
mountability of the navigation device can be improved, 
but also the cost thereof can be reduced. 
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Description 

[0001] The present invention relates to a navigation 
device. 

[0002] Conventionally, in a vehicle equipped with a 
navigation device, based on a current position of the ve- 
hicle detected by a current position detection processing 
part, a destination set by a vehicle's driver, and the like, 
a route from the current position to the destination is 
searched, which allows the vehicle to be run in accord- 
ance with the searched route. In addition, in an automat- 
ic transmission, a vehicle control system has been pro- 
vided which is constructed so as to control the running 
of a vehicle based on navigation information and current 
position transmitted from the navigation device. 
[0003] Fig. 2 is a block diagram of the conventional 
navigation device. 

[0004] Referring to the figure, the navigation device 
is provided with a CPU 1 1 for controlling the entire nav- 
igation device, a work memory (RAM) 12 to be used 
when the CPU 11 executes the processing of various 
operations, a ROM 13 in which various programs for 
searching a route to a destination and guidance along 
the route as well as a control program are stored, and 
a current position detection processing part 15. A GPS 
16 and a gyro 17 are connected to the current position 
detection processing part 15. The GPS 16 receives ra- 
dio waves transmitted from a satellite to detect the cur- 
rent position on the earth. The gyro 1 7 detects the yaw 
rate of the vehicle and integrates the detected yaw rate 
to detect the direction of the vehicle. 
[0005] Further, the navigation device is provided with 
a driver 18 and a player 19 serving as a data recording 
part in which road condition data is recorded. By driving 
the driver 18, the road condition data can be read out 
from the player 1 9 and predetermined data can be writ- 
ten onto the player 1 9. 

[0006] The navigation device also has a communica- 
tion interface (l/F) 20 serving as a communication part, 
a communication device 21 connected to the communi- 
cation interface 20, a semicustom IC 24, such as an 
ASIC for example, for a specified purpose having a 
drawing function, and a display device 25 connected to 
the ASIC 24. The navigation device is further provided 
with a voice LSI 26 to which a voice input/output device 
27 is connected. 

[0007] On a display screen of the display device 25, 
an operation guidance, an operation menu, an operation 
key guidance, and a guidance along the running route 
are displayed as well as the current position, a map 
around the current position , and a route to a destination . 
As the display device 25, a CRT display, a liquid crystal 
display, a plasma display, and a hologram device which 
projects a hologram on the front glass can be used. 
[0008] The voice input/output device 27 includes a mi- 
crophone, a voice synthesizer, a speaker, not shown, 
and inputs necessary information by means of voice and 
outputs guide information from the speaker by means 



of voice synthesized by the voice synthesizer. 
[0009] The navigation device also has a vehicle inter- 
face (l/F) 28 provided in conformance with a vehicle 
equipped with the navigation device. Via the vehicle in- 

5 terface 28, an engine control device for controlling the 
engine, an automatic transmission control device for 
controlling the automatic transmission, and various sen- 
sors (an engine speed sensor, a throttle opening sensor, 
and a vehicle speed sensor, and the like) are connected. 

10 [0010] A power source (not shown) is provided, and 
the power source generates a predetermined power 
voltage and applies the voltage to various components 
such as the CPU 11, the work memory 12, the ROM 13, 
the current position detection processing part 15, the 

15 GPS 16, the gyro 17, the driver 18, the player 19, the 
communication interface 20, the communication device 
21 , the ASIC 24, the display device 25, the voice LSI 26, 
the voice input/output device 27, and the vehicle inter- 
face 28. Furthermore, an input device (not shown) for 

20 correcting the current position when the vehicle starts 
running and inputting a destination can be connected to 
the CPU 11 . On the other hand, in a navigation device 
in which audio equipment, a video, a radio, and other 
products are integrally mounted, the products are con- 

25 nectedtothe CPU 11. 

[0011] In the navigation device thus constructed, the 
CPU 11 executes the guide and display processing, 
whereby a current position and a map around the cur- 
rent position are displayed on the display screen of the 

30 display device 25. When a driver of the vehicle operates 
the input device to set a destination, the CPU 11 exe- 
cutes route search processing to search a route from 
the current position to the destination, and when the 
route is searched, executes guide and display process- 
es ing to display the current position and the map around 
the current position on the display screen for guidance 
of the route. Therefore, the vehicle's driver can drive the 
vehicle following the route. 

[0012] However, in the conventional navigation de- 

40 vice, if the specifications of processed parts such as the 
GPS 16, the gyro 1 7, the player 1 9, the communication 
device 21 , the display device 25, the voice input/output 
device 27, the engine control device, the automatic 
transmission control device, and the sensors are differ- 

45 ent, internal communication (LAN) method between the 
GPS 16, the gyro 17 and the current position detection 
processing part 15, between the player 1 9 and the driver 
1 8, between the display device 25 and the ASIC 24, be- 
tween the voice input/output device 27 and the voice LS I 

so 26, and between the engine control device, the automat- 
ic transmission control device, and the sensors and the 
vehicle interface 28 may be different, or external com- 
munication method between the communication inter- 
face 20, the communication device 21 and an external 

55 communication device (not shown) may be different. As 
a result, the specifications of the detection signals, con- 
trol signals, various data, and power voltage become dif- 
ferent. Further, if the specifications of other products 
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such as an audio equipment, a video, and a radio to be 
mounted on the navigation device are different, the 
specifications of the control signal to be transmitted be- 
tween other product function parts (not shown) and oth- 
er products may be different, or the specifications of the 
power voltage may be different. 

[0013] Therefore, it is necessary that the navigation 
device be designed and manufactured for each model, 
which is provided with processed parts having different 
specifications, orfor eachmodel, which is equipped with 
other products with different specifications. Conse- 
quently, not only the mountability of the navigation de- 
vice deteriorates, but also the cost increases. 
[001 4] The object of the invention is to provide a nav- 
igation device with improved mountability and reduced 
cost by solving the abovementioned problems in the re- 
lated-art navigation device. 

[0015] Therefore, the navigation device of the inven- 
tion includes a main processing unit provided with a 
CPU and storage means, a sub-processing unit con- 
nected to the main processing unit, connection means 
for connecting the main processing unit and the sub- 
processing unit, and a processed part connected to the 
sub-processing unit. 

[0016] In another navigation device of the invention, 
the main processing unit is further provided with a draw- 
ing processing part having a drawing function. The proc- 
essed part includes current position detection means for 
detecting a current position and a data recording part 
for recording data. 

[0017] In still another navigation device of the inven- 
tion, the main processing unit is further provided with 
processed part identification processing means for iden- 
tifying the processed part connected to the sub-process- 
ing unit. 

[0018] In yet another navigation device of the inven- 
tion, the processed part identification means identifies 
the processed part by furtherjudging the type of the sub- 
processing unit. 

[0019] In still another navigation device of the inven- 
tion, the sub-processing unit is further provided with 
processed part identification information generation 
means for generating processed part identification in- 
formation. The processed part identification processing 
means identifies the processed part based on the proc- 
essed part identification information. 
[0020] In still another navigation device of the inven- 
tion, the connection means is a general-purpose inter- 
face. 

[0021] In still another navigation device of the inven- 
tion, the main processing unit is formed of three or more 
layers of circuit boards, and the sub-processing unit is 
formed of two layers or less of circuit boards. 
[0022] As described above, according to the inven- 
tion, the navigation device includes a main processing 
unit provided with a CPU and storage means, a sub- 
processing unit connected to the main processing unit, 
connection means for connecting the main processing 



4 

unit and the sub-processing unit, and the processed part 
connected to the sub-processing unit. 
[0023] In this case., even if the specifications of the 
processed parts connected to the sub-processing unit 

5 are different, the components of the sub-processing unit 
are designed and manufactured in conformance with 
the processed parts, whereby the main processing unit 
can be designed and manufactured as a general-pur- 
pose product. Therefore, not only the mountability of the 

10 navigation device can be improved, but also the cost 
thereof can be reduced. 

[0024] In another navigation device of the invention, 
the main processing unit is further provided with proc- 
essed part identification processing means for identify- 
15 ing the processed part connected to the sub-processing 
unit. 

[0025] In this case, the processed part identification 
processing means identifies the processed part con- 
nected to the sub-processing unit and determines the 
20 specifications of the processed part. Therefore, based 
on the result of determination, control signals for the 
sub-processing unit and various data are generated and 
transmitted to the sub-processing unit. 
[0026] In still another navigation device of the inven- 
ts tion, the processed part identification processing means 
identifies the processed part by furtherjudging the type 
of the sub-processing unit. 

[0027] In this case, by judging the type of the sub- 
processing unit, the processed part identification 

30 processing means identifies the processed part con- 
nected to the sub-processing unit and determines the 
specifications of the processed part. Accordingly, based 
on the result of determination, control signals for the 
sub-processing unit and various data are generated and 

35 transmitted to the sub-processing unit. 

[0028] In still another navigation device of the inven- 
tion, the sub-processing unit is further provided with a 
processed part identification information generation 
means for generating processed part identification in- 

40 formation. The processed part identification processing 
means identifies the processed part based on the proc- 
essed part identification information. 
[0029] In this case, the processed part identification 
processing means identifies the processed part based 

45 on the processed part identification information and de- 
termines the specifications of the processed part. 
[0030] In still another navigation device of the inven- 
tion, the main processing unit is formed of three or more 
layers of circuit boards, and the sub-processing unit is 

50 formed of two layers or less of circuit boards. 

[0031] In this case, since the main processing unit is 
made of a multi-layered circuit board with three or more 
layers, the generation of noise in the bus can be sup- 
pressed. In addition, since the sub-processing unit is 

55 formed of two layers or less of circuit boards, the cost 
of the navigation device can be reduced. 
[0032] The foregoing and other features and advan- 
tages of the present invention will become more readily 
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appreciated as the same becomes better understood by 
reference to the following detailed description when tak- 
en into conjunction with the accompanying drawings 
wherein: 

Fig. 1 is a function block diagram of the navigation 
device of a first embodiment of the invention. 
Fig. 2 is a block diagram of the related-art naviga- 
tion device. 

Fig. 3 is a control block diagram of the navigation 
device of the first embodiment of the invention. 
Fig. 4 is a flow chart showing the operation of the 
sub-board of the first embodiment of the invention. 
Fig. 5 is a perspective view showing the line-up de- 
velopment of the sub-board of the first embodiment 
of the invention. 

Fig. 6 is a perspective view showing the example of 
loading the sub-board to the navigation device of 
the first embodiment of the invention. 
Fig. 7 is a control block diagram of the navigation 
device of a second embodiment of the invention. 
Fig. 8 is a perspective view showing the assembled 
condition of the sub-board and a motherboard of a 
third embodiment of the invention. 

[0033] Fig. 1 is a function block diagram of the navi- 
gation device of a first embodiment of the invention. 
[0034] In the figure, reference numeral 31 denotes a 
sub-board serving as a main processing unit provided 
with a CPU 1 1 and storage means 91 / reference 32 de- 
notes a motherboard serving as a sub-processing unit 
connected to the sub-board, reference numeral 33 de- 
notes a general-purpose interface serving as connec- 
tion means for connecting the sub-board 31 and the 
motherboard 32, and reference numeral 92 denotes a 
processed part connected to the motherboard 32. 
[0035] Fig. 3 is a control block diagram of the naviga- 
tion device of the first embodiment of the invention, Fig. 
4 is a flow chart showing the operation of the sub-board 
of the first embodiment of the invention, Fig. 5 is a per- 
spective view showing a line-up development of the sub- 
board of the first embodiment of the invention, and Fig. 
6 is a perspective view showing an example of loading 
of the sub-board to the navigation device of the first em- 
bodiment of the invention. 

[0036] In the figures, reference numeral 31 denotes a 
sub-board serving as the main processing unit, refer- 
ence numeral 32 denotes a motherboard serving as the 
sub-processing unitformed independently from the sub - 
board 31 , and reference numeral 33 denotes a general- 
purpose interface serving as the connection means for 
connecting the sub-board 31 and the motherboard 32. 
In the present embodiment, the sub-bard 31 and moth- 
erboard 32 are formed of circuit boards, and the sub- 
board 31 is mounted on the motherboard 32, and a 
board-to-board connector is used as the general-pur- 
pose interface 33. The sub-board 31 can be made of a 
custom chip or a card. If the sub-board 31 is made of a 
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card, the sub-board 31 can be freely inserted into and 
ejected from a card slot formed in the navigation device. 
[0037] In the present embodiment, although a board- 
to-board connector is used as the general-purpose in- 

s terface 33, however, in place of the board-to-board con- 
nector, a flexible cable, a solder pin, or the like can be 
used. In the present embodiment, although the sub- 
board 31 is mounted on the motherboard 32, the sub- 
board 31 and the motherboard 32 may be connected in 

10 a condition where they are separated from each other, 
or the sub-board 31 and the motherboard 32 may be 
mounted on another board, 

[0038] The sub-board 31 is provided with the CPU 1 1 
for controlling the entire navigation device, a work mem- 

15 ory34to be used when the CPU 11 executes processing 
of various operations, a program memory 35 for record- 
ing various programs for searching a route to a destina- 
tion and guidance of the route in addition to a program 
for control, a backup memory 36 for backup, a semicus- 

20 torn IC for a specified purpose serving s a drawing 
processing part with a drawing function, an ASIC 37, for 
instance, a voice LSI 38, and an option function part 39 
for controlling option devices such as an FM multiplex 
decoder and V1CS. Components such as the CPU 11 , 

25 the work memory 34, the program memory 35, the back- 
up memory 36, the ASIC 37. the voice LSI 38, and the 
option function part 39 within the sub-board 31 are con- 
nected to each other via a bus B. The ASIC 37, the voice 
LSI 38, and the option function part 39 are connected to 

30 the general-purpose interface 33. The work memory 34, 
the programmemory 35, and the backup memory 36 
constitute the storage means 91 (Fig. 1 ) and a recording 
medium. 

[0039] The motherboard 32 includes a navigation 

35 control part 40, a CPU 47, and an other product function 
part 46. The navigation control part 40 is provided with 
a current position detection processing part 41 , a com- 
munication interface 42 serving as a communication 
part, a driver 43, a vehicle interface 44, and a power 

40 source 45, wherein the navigation control part 40, the 
other product function part 46, and the CPU 47 are con- 
nected to the general-purpose interface 33. 
[0040] A GPS 16 and a gyro 17 are connected to the 
current position detection processing part 41 . The GPS 

45 16 receives radio waves generated from a satellite to 
detect a current position on the earth, and the gyro 17 
detects the yaw rate of the vehicle and integrates the 
detected yaw rate to detect the direction of the vehicle. 
As the gyro 17, a gas rate gyro, a vibrating structure 

50 gyro, and the like may be used. The current position de- 
tection means includes the GPS 1 6 and the gyro 1 7. Fur- 
thermore, the player 19 serving as a data recording part 
is connected to the driver 43, and by driving the driver 
43, the road condition data can be read out from a re- 

55 cording medium, for example, a DVD set on the player 
1 9, or a predetermined data can be written onto the re- 
cording medium. 

[0041] Communication device 21 is connected to the 
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communication interface 42. Accordingly, communica- 
tion can be made between the communication device 
21 and external communication devices (not shown) 
such as an FM transmitter and a telephone circuit to 
transmit and receive various data. Various data received 5 
includes, for example, road information containing traffic 
congestion conditions : information on traffic accidents, 
and D-GPS information for detecting the detection er- 
rors of the GPS 1 6 which has been received by the in- 
formation sensors (not shown). 

[0042] The vehicle interface 44 is provided in accord- 
ance with the vehicle equipped with the navigation de- 
vice, to which an engine control device for controlling 
the vehicle interface 44 and an engine (not shown), an 
automatic transmission control device for controlling an 
automatic transmission (not shown), and various sen- 
sors (an engine speed sensor, throttle opening sensor, 
vehicle speed sensor, and the like) are connected. 
[0043] The power source 45 generates a predeter- 
mined power voltage and applies the voltage to the com- 
ponents of the sub-board 31 including the CPU 11 , the 
work memory 34, the program memory 35, the backup 
memory 36, the ASIC 37, the voice LSI 38, and the op- 
tion function part 39, and also, applies the voltage to the 
components of the motherboard 32 including the current 
position detection processing part 41, the communica- 
tion interface 42, the driver 43, the vehicle interface 44, 
the other product function part 46, and the CPU 47, and 
further applies the voltage to the components including 
the GPS 16, the gyro 17, the player 19, the communi- 
cation device 21, the display device 25, and the voice 
input/output device 27. 

[0044] Furthermore, an input device (not shown) for 
correction of the current position when the vehicle starts 
running and input of a destination may be connected to 
the navigation control part 40. For the input device, a 
keyboard provided separately from the display device 
25, a mouse, a barcode reader, a light pen, and remote 
controller for remote operation can be used. Moreover, 
the input device can be comprised of a touch panel by 
which inputs can be made by touching keys or a menu 
displayed as images on the display device 25. 
[0045] In a navigation device integrally loaded with 
other products such as an audio equipment, a video, 
and a radio, these products are connected to the other 
product function part 46. 

[0046] Furthermore, the display device 25 and the 
voice input/output device 27 are connected to the navi- 
gation control part 40 via a display processing part and 
a voice input/output processing part (not shown), re- 
spectively. On the display screen of the display device 
25, an operation guidance, an operation menu, a guid- 
ance of operation keys, and a guidance along a route to 
be taken are displayed as well as the current position, 
a map around the current position, and a route to the 
destination. As the display device 25, a CRT display, a 
liquid crystal display, a plasma display, or a hologram 
device which projects a hologram on the front glass may 
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be used. The voice input/output device 27 is comprised 
of a microphone, a voice synthesizer, a speaker, not 
shown, which inputs necessary information by means 
of voice and outputs guide information from the speaker 
by means of voice synthesized by the voice synthesizer. 
In addition to the voice synthesized by the voice synthe- 
sizer, various guide information is recorded on a tape 
and the guide information can be outputted from the 
speaker. 

[0047] In the navigation device thus constructed, the 
CPU 11 executes guide and display processing to dis- 
play the current position and the map around the current 
position on the display screen of the display device 25. 
When a driver of the vehicle sets a destination by oper- 
ating the input device, the CPU 11 executes route 
searching processing to search a route from the current 
position to the destination, and when a route is 
searched, executes guide and display processing to dis- 
play the current position and a map around the current 
position on the display screen for guidance along the 
route. At this time, drawing processing is executed by 
the ASIC 37. Accordingly, the driver can drive the vehi- 
cle along the route. 

[0048] Furthermore, navigation information including 
the current position or the like is transmitted to the au- 
tomatic transmission control device via the vehicle in- 
terface 44 from the navigation device so as to control 
the vehicle. In this case, for example, when the vehicle 
approaches a corner, corner control as a vehicle control 
is implemented, whereby the vehicle is able to pass the 
corner with the low-speed side of the transmission, and 
when the vehicle approaches an intersection, intersec- 
tion control as a vehicle control is implemented, where- 
by the vehicle is able to pass the intersection with the 
low-speed side of the transmission. 
[0049] In the present embodiment, the current posi- 
tion detection processing part 41 is connected to the 
GPS 16 and the gyro 17, however, in place of the GPS 
1 6 and the gyro 1 7, the part may be connected to other 
current position detection means such as a terrestrial 
magnetism sensor, a distance sensor, a steering sensor, 
a beacon sensor, or an altimeter. 

[0050] The terrestrial magnetism sensor detects the 
direction of the vehicle by measuring the terrestrial mag- 
netism, and the distance sensor detects a distance be- 
tween predetermined points on a road. As the distance 
sensor, for example, a sensor which measures the 
number of revolutions of a wheel (not shown) and de- 
tects a distance based on the number of revolutions, or 
a sensor which measures acceleration and integrates 
the acceleration two times to detect a distance may be 
used. I n addition , the steering sensor is for detecting the 
steering angle, and for example, an optical rotation sen- 
sor mounted at a rotary part of a handle (not shown), a 
rotational resistance sensor, or an angle sensor mount- 
ed on the wheel are used. The beacon sensor receives 
positional information from beacons disposed along the 
road to detect the current position. 
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[0051 ] Furthermore, the GPS 1 6 and the beacon sen- 
sor can independently detect the current position, how- 
ever, in the case of the distance sensor, the current po- 
sition is detected by combining the distance detected by 
the distance sensor and the direction detected by the 
terrestrial magnetism sensor. Alternatively, the current 
position can be detected by combining the distance de- 
tected by the distance sensor and the steering angle de- 
tected by the steering sensor. 

[0052] The player 1 9 has a map data file, an intersec- 
tion data file, a node data file, a road data file, a photo 
data file, and a data file storing information for each main 
area concerning hotels, gas stations, and guidance of 
tourist resorts. In the data files, in addition to the data 
for searching a route, various data is stored in order to 
display a guide map along the searched route, charac- 
teristic photos and frame views of intersections and the 
route, the distance to a next intersection, the direction 
of travel of the vehicle from the next intersection, and 
other guide information on the display screen of the dis- 
play device 25. In the player 1 9, various data for output- 
ting predetermined information from the voice input/out- 
put device 27 is also stored. 

[0053] Intersection data concerning the respective in- 
tersections is stored in an intersection data file, node 
data concerning the nodes is stored in a node data file, 
and road data concerning the roads is stored in a road 
data file. Road condition data includes the intersection 
data, the node data, and the road data. The node data 
is an element for indicating the position and shape of a 
road in the map data stored in the map data file, which 
is composed of various data including coordinates indi- 
cating an absolute position of each node on a road, a 
length of a link connecting the nodes, and a link angle 
showing the absolute direction at each node. With the 
road data, the width, slope, cant, bank, condition of the 
surface, number of lanes, point at which the number of 
lanes decreases, and point at which the width decreas- 
es are indicated with regard to the road itself. The radius 
of curvature, intersections, T-junctions, and entrances 
to corners are indicated with regard to the corners. Rail- 
road crossings, highway exit ramp ways, toll gates of 
highways, downhill lanes, uphill lanes, road classifica- 
tion (national roads, general roads, highways, and the 
like) are indicated with regard to road attributes. 
[0054] In the present embodiment, a DVD is used in 
the player 19, and semiconductor memories are used 
as the work memory 34, the program memory 35, and 
the backup memory 36, however, in place of the DVD 
and semiconductor memories, a magnetic core, a mag- 
netic tape, a magnetic disk, a floppy disk, a magnetic 
drum, a CD, an MD, an optical disk, an IC card, an op- 
tical card, and the like may be used. 
[0055] In the present embodiment, various programs 
are recorded in the program memory 35, and various 
data is recorded in the player 19, however, the various 
programs and data may be stored in a same external 
recording medium. In this case, for example, a flash 



10 

memory may be provided on the sub-board 31 , whereby 
the programs and data are read-out from the external 
recording medium and written onto the flash memory. 
Consequently, by replacing the external recording me- 
5 dium, the programs and data can be updated. Thus, by 
starting various programs recorded in the recording me- 
dium, various processing can be executed based on a 
predetermined data. In addition, at least a part of the 
programs and data can be received by the communica- 
te tion device 21 and recorded in the flash memory. 

[0056] If the specifications of the processed part 92 
including the GPS 16, the gyro 17, the player 19, the 
communication device 21 , the display device 25, the 
voice input/output device 27, the engine control device, 
15 the automatic transmission control device, and the sen- 
sors are different, the internal communication (LAN) 
method between the GPS16, the gyro 1 7 and the current 
position detection processing part 41 , between the play- 
er 1 9 and the driver 43, between the display device 25, 
20 the voice input/output device 27 and the navigation con- 
trol part 40, and between the engine control device, the 
automatic transmission control device, the sensors and 
the vehicle interface 44 may be different, orthe external 
communication method between the communication in- 
25 terface 42, communication device 21 and the external 
communication device may be different. As a result, the 
specifications of the detection signals, control signals, 
various data, and power voltage become different. 
When the specifications of other products such as the 
30 audio equipment, the video, and the radio which are 
mounted in the navigation device are different, the spec- 
ifications of the control signals to be transmitted be- 
tween the other product function part 46 and other prod- 
ucts may be different, orthe specifications of the power 
35 voltage may be different. 

[0057] In this case, the navigation device must be de- 
signed and manufactured for each model provided with 
the processed part 92 having different specifications, or 
for each model provided with other products with differ- 
40 ent specifications. This not only deteriorates the mount- 
ability of the navigation device, but also increases the 
cost. 

[0058] Therefore, in the present embodiment, the 
sub-board 31 and the motherboard 32 are independent- 

45 |y designed and manufactured. Accordingly, even if the 
specifications of the processed part 92 connected to the 
motherboard 32 are different, the components of the 
motherboard 32 are designed and manufactured in ac- 
cordance with the processed part 92, whereby the sub- 

50 board 31 can be designed and manufactured as a gen- 
eral-purpose product. This not only improves the mount- 
ability of the navigation device, but also reduces the 
cost. 

[0059] In a casewhere the sub-board 31 and mother- 
55 board 32 are connected, since the motherboard 32 has 
been designed and manufactured in accordance with 
the processed part 92, the control signals and various 
data to be transmitted to the motherboard 32 from the 
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j sub-board 31 must be generated in accordance with the 

type of the motherboard 32 or the specifications of the 
processed part 92. 

[0060] Therefore, when processed part identification 
information generation means (not shown) is provided 
in the CPU 47, and processed part identification 
processing means(not shown) is provided in the CPU 
11, and the processed part identification processing 
means sends a processed part information transmission 
request to the CPU 47, the processed part identification 
information generation means generates processed 
part identification information indicating the type of the 
motherboard 32 in accordance with the processed part 
information transmission request and transmits the 
processed part identification information to the CPU 11 
as status information. 

[0061] The processed part identification means judg- 
es the type of the motherboard 32 based on the status 
information upon receiving the status information, iden- 
tifies each processed part 92 based on the result of the 
determination and determines the specifications of the 
processed part 92. The processed part identification 
processing means successively determines, following 
determinations 1, 2,..., the internal communication 
method between the GPS 16, the gyro 17 and the cur- 
rent position detection processing part 41 , between the 
player 1 9 and the driver 43, between the display device 
25, the voice input/output device 27 and the navigation 
control part 40, and between the engine control device, 
the automatic transmission control device, the sensors 
and the vehicle interface 44, and the external commu- 
nication method between the communication interface 
42, the communication device 21 and the external com- 
munication device. Then, the processed part identifica- 
tion means generates control signals for the mother- 
board 32 and various data based on the results of the 
determinations, and transmits them to the motherboard 
32. 

[0062] As the sub-board 31, a standard board 31a 
which executes processing at a medium processing rate 
with a medium-level function, a high-performance board 
31b which executes processing at a high processing 
rate, and a high-function board 31c which executes 
processing with a high function are used as shown in 
Fig. 5. A predetermined sub-board 31 may be selected 
and used among the standard board 31a, the high-per- 
formance board 31b, and the high-function board 31c 
as necessary. 

[0063] The sub-board 31 may be detachably attached 
to the navigation device. In this case, by replacing the 
sub-board 31 at the time of maintenance service to op- 
tionally change the performance and function, general 
usability of the sub-board 31 can be increased. 
[0064] Furthermore, as shown in Fig. 6, even when 
the sub-board 31 is mounted in a navigation device 51 
of a type in which the motherboard 32 and the display 
device 25 are housed in separate casings, mounted in 
a navigation device 52 of a type in which an audio equip- 



ment and a video are integrally housed in one casing, 
or mounted in a navigation device 53 of a type in which 
the motherboard 32 and a radio are integrally housed in 
one casing, such that the motherboard 32 is designed 
5 in conformance with each type of the navigation device, 
the sub-board 31 can be designed and manufactured 
as a general-purpose product. 
[0065] Next, the flow chart will be described. 

io In step S1, a status information transmission re- 

quest is sent. 

In step S2, the status information is received. 
In step S3, determination 1 is made. 
In step S4, determination 2 is made and the 
15 processing is terminated. 

[0066] Next, a second embodiment of the invention 
will be described. Components that have the same 
structures as those of the first embodiment are refer- 
20 enced by the same reference numerals, and description 
thereof is omitted. 

[0067] Fig. 7 is a control block diagram of the naviga- 
tion device of the second embodiment of the invention. 
[0068] In the present embodiment a processed part 

25 identification information generation means, not shown, 
is provided with the processed part 92 (Fig. 1). When 
the processed part identification processing means of 
the CPU 11 sends a processed part information trans- 
mission request to the processed part 92, the processed 

30 part identification information generation means gener- 
ates processed part identification information indicating 
the specifications of the processed part 92 in accord- 
ance with the processed part information transmission 
request. Then the processed part identification informa- 

35 tion generation means transmits the processed part 
identification information to the CPU 11 as status infor- 
mation. 

[0069] Upon receiving the status information, the 
processed part identification processing means identi- 

40 fjes the processed part 92 based on the status informa- 
tion, and determines the specifications of the processed 
part 92. For example, the processed part identification 
processing means determines the internal communica- 
tion method between the GPS 1 6, the gyro 1 7, and the 

45 current position detection processing part 41 , between 
the player 1 9 as a data recording part and the driver 43, 
between the display device 25, the voice input/output 
device 27, and the navigation control part 40, and be- 
tween the engine control device, the automatic trans- 

50 mission control device, the sensors, not shown, and the 
vehicle interface 44, and the external communication 
method between the communication interface 42, the 
communication device 21 , and the unillustrated external 
communication device, and based on the results of de- 

55 terminations, the means generates a control signal for 
the motherboard 32 serving as a sub-processing unit 
and various data, and sends them to the motherboard 
32. 
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[0070] For example, in a case where the processed 
part identification information generation means is pro- 
vided in the player 1 9 as a processed part 92, when the 
processed part identification processing means sends 
a processed part information transmission request to 
the player 1 9, the processed part identification informa- 
tion generation means of the player 19 reads-out proc- 
essed part identification information identifying the 
specifications of the player 1 9 from a recording medium, 
for example, a DVD set in the player 19 in accordance 
with the processed part information transmission re- 
quest, and transmits the information to the CPU 11 as 
status information. 

[0071] Upon receiving the status information, the 
processed part identification means identifies the player 
19 based on the status information and determines the 
specifications of the player 1 9. The processed part iden- 
tification processing means determines the internal 
communication method between the player 19 and the 
driver 43, and based on the result of the determination, 
generates a control signal for the player 1 9 and various 
data, and sends them to the motherboard 32. 
[0072] At the same time as reading-out the processed 
part identification information from a DVD, the player 1 9 
may read-out a program from the DVD. 
[0073] In the embodiments, the processed part iden- 
tification information generation means is provided in 
the CPU 47 or the processed part 92, and processed 
part identification information generated by the proc- 
essed part identification information generationmeans 
is transmitted to the CPU 11 as status information. How- 
ever, the processed part identification processing 
means can identify the player 1 9 and determine the 
specifications of the player 1 9 based on the electric con- 
ditions of a plurality of communication ports (communi- 
cation lines) disposed on the sub-board 31 as a main 
processing unit and the motherboard 32. In this case, 
the processed part identification information generation 
means is comprised of the communication ports. 
[0074] Therefore, in accordance with the type of the 
motherboard 32 or the specifications of the processed 
part 92, levels (1 or 0) of identification signals are out- 
putted to the communication ports on the motherboard 
32 side. On the sub-board 31 side, an identification sig- 
nal table is recorded in the backup memory 36 or the 
like, and the processed part identification processing 
means reads the levels of the identification signal input- 
ted into the communication ports on the sub-board 31 
side, and by referring to the identification signal table 
based on the combination of the levels, identifies the 
processed part 92 and determines the specifications of 
the processed part 92. 

[0075] In place of the communication ports, voltage 
ports may be used. In this case, on the motherboard 32 
side, predetermined voltage signals are generated in 
accordance with the type of the motherboard 32 or the 
specifications of the processed part 92, and outputted 
to the voltage ports on the motherboard 32 side. On the 



sub-board 31 side, a voltage signal table is recorded in 
the backup memory 36, and the processed part identi- 
fication processing means reads the levels of the volt- 
age signals inputted to the voltage ports on the sub- 

5 board 31 side, and identifies the processed part 92 upon 
referring the voltage signal table based on the levels and 
determines the specifications of the processed part 92. 
[0076] In the abovementioned embodiments, the 
CPU 11 transmits, in synchronization with a clock signal, 

10 control signals or data to the work memory 34, the pro- 
gram memory 35, the backup memory 36, the ASIC 37, 
the voice LSI 38, and the option function part 39 via the 
bus B, so that if noise occurs in the bus B, the noise 
influences other products. 

15 [0077] Therefore, a third embodiment of the invention 
in which the generation of noise is controlled will be de- 
scribed. Components that have the same structures as 
those of the first embodiment are referenced by the 
same reference numerals, and description thereof is 

20 omitted. 

[0078] Fig. 8 is a perspective view showing the as- 
sembled condition of the sub-board and the mother- 
board of the third embodiment of the invention. 
[0079] In this case, the sub-board 31 as a main 

25 processing unit is provided with the CPU 11, and the 
CPU 11 transmits, in synchronization with a clock signal, 
control signals or data to the work memory 34, the pro- 
gram memory 35, the backup memory 36, the ASIC 37 
as a drawing processing part, the voice LSI 38 and the 

30 option function part 39 (Fig. 3) via the bus B. The ASIC 
37 and voice LSI 38 have the function of an I/O port, and 
the output control signals or data are outputted to the 
motherboard 32 as a sub-processing unit and control 
signals or data are inputted from the motherboard 32 via 

35 the ASIC 37 and the voice LSI 38. 

[0080] Since the ASIC 37 and the voice LSI 38 have 
the function of an I/O port, noise is most easily generat- 
ed in the bus B which connects the CPU 11 , the ASIC 
37, and the voice LSI 38. Therefore, the sub-board 31 

40 is formed of a multi-layer structure of three or more lay- 
ers (four layers in the present embodiment) of circuit 
boards. Accordingly, generation of noise in the bus B is 
suppressed, whereby the influences of noise on other 
products can be prevented. 

45 [0081] In buses and signal lines (not shown) within the 
motherboard 32, the generation of noise is less, so that 
the motherboard 32 is formed of two layers or less (two 
layers in the present embodiment) of circuit boards. Ac- 
cordingly, the cost of the motherboard 32 can be re- 

50 duced, and the cost of the navigation device can be re- 
duced. 

[0082] The invention is not limited to the abovemen- 
tioned embodiments, but can be variously modified with- 
in the spirit of the invention, and the modified examples 
55 are not excluded from the scope of the invention. 
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Claims 

1. A navigation device, comprising: 

a main processing unit provided with a CPU 5 
and storage means; 

a sub-processing unit connected to the main 
processing unit; connection means forconnect- 
ing the main processing unit and the sub- 
processing unit; and 10 
a processed part connected to the sub- 
processing unit. 

2. A navigation device as set forth in Claim 1 , wherein 
the main processing unit is provided with a drawing 15 
processing part having a drawing function, and the 
processed part is provided with current position de- 
tection means for detecting a current position and 

a data recording part for recording data. 

20 

3. A navigation device as set forth in Claim 1 or 2, 
wherein the main processing unit is provided with a 
processed part identification processing means for 
identifying the processed part which is connected 

to the sub-processing unit. 25 

4. A navigation device as set forth in Claim 3 , wherein 
the processed part identification processing means 
identifies the processed part by judging the type of 
the sub-processing unit. 30 

5. A navigation device as set forth in Claim 3 or 4, 
wherein the sub-processing unit is provided with 
processed part identification information generation 
means for generating processed part identification 35 
information, and the processed part identification 
processing means identifies the processed part 
based on the processed part identification informa- 
tion. 

40 

6. A device as setforth in Claim 1,2,3,4 or5, wherein 
the connection means is a general-purpose inter- 
face. 

7. A device as set forth in any one of Claims 1 to 6, 45 
wherein the main processing unit is formed of three 

or more layers of circuit boards, and the sub- 
processing unit is formed of 2 layers or less of circuit 
boards. 

50 
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(54) Navigation device 



(57) The present invention aims to improve the 
mountability of a navigation device, and reduce the cost 
of the device. The navigation device of the invention 
comprises a main processing unit provided with a CPU 
and storage means; a sub-processing unit connected to 
the main processing unit; connection means for con- 
necting the main processing unit and the sub-process- 
ing unit; and a processed part connected to the sub- 



processing unit. In this case, even when the specifica- 
tions of each processed part connected to the sub- 
processing unit are different, by designing and manu- 
facturing the components of the sub-processing unit in 
conformance with each processed part, the main 
processing unit can be designed and manufactured as 
a general-purpose product. Therefore, not only the 
mountability of the navigation device can be improved, 
but also the cost thereof can be reduced. 
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